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Research Article

Development of employment indicators to
advance the quality of spinal cord injury
rehabilitation care: SCI-High Project
Seyed Mohammad Alavinia 1, Arif Jetha 2,3, Sander L. Hitzig 4,5,6,
Diana McCauley 7, François Routhier 8,9, Vanessa K. Noonan 10,
Gary Linassi 11, Farnoosh Farahani 1, Maryam Omidvar 1,
Gaya Jeyathevan 1, B. Catharine Craven 1,12,13
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Context: Employment and Return to Work (RTW) rates following spinal cord injury/disease (SCI/D) are low due
to individual and impairments characteristics, secondary health conditions, social and environmental barriers,
prior work experience, workplace supports and resources, and physical or psychosocial work demands. To
improve RTW, the SCI-High Project team developed a set of Employment structure, process, and outcome
indicators for adults with SCI/D in the first 18 months after rehabilitation admission.
Methods: A pan-Canadian Working Group of diverse stakeholders: (1) defined the Employment construct; (2)
conducted a systematic search of available outcomes measures; (3) constructed a Driver diagram
summarizing factors associated with employment. Subsequent facilitated meetings allowed for the creation
of structure and process indicators, and the selection of outcome indicators.
Results: The structure indicator is the proportion of SCI/D rehabilitation programs with an employment resource
center. The process indicator is the proportion of SCI/D rehabilitation inpatients who receive an employment
assessment during inpatient rehabilitation. The intermediary and final outcome measures are the Readiness
for Return-to-Work Scale (RRTW) and Work Productivity and Activity Impairment (WPAI). Scale A of the
RRTW for those who are unemployed and Scale B of RRTWand WPAI will be used for those who are employed.
Conclusion: This framework of Employment indicators intends to support the RTW needs of persons with SCI/D
by ensuring that rehabilitation professionals provide opportunities to explore RTWwithin the first 18 months after
rehab admission. Increased employment rates have the potential to enhance the wellbeing, health, and
longevity of individuals with SCI/D.
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Introduction
In the field of spinal cord injury or disease (SCI/D)
rehabilitation, employment outcomes are frequently
measured as an indicator of success for community inte-
gration.1 Contrary to advances in technology and
increasing opportunities for remote work from home
for individuals with disability,2 employment rates after
SCI in the US are estimated to be about only 12% at
one-year post-injury.3 Further, the Praxis Spinal Cord
Institute, a Canadian-based SCI Research Institute,
recently reported that 34% of Canadians who were
employed at the time of SCI/D onset were unemployed
at five years thereafter, and 27% of those unemployed at
SCI/D onset, remain unemployed at five years post-
injury. The employment rate post-injury among individ-
uals with SCI in Canada is 32- 38%, which declines dra-
matically from the 62% working before their injury.4,5

In individuals with SCI/D who wish to return to
work, work disability and unemployment can nega-
tively impact their household income,6 life satisfaction,7

and overall health. According to Krause et al.,8 the
odds of mortality was 61% higher among traumatic
SCI individuals with an income between $25,000 and
$75,000 USD compared to those with a household
income of $75,000 USD or greater. Therefore, partici-
pation in paid work is considered an essential means
of reducing mortality, and enhancing social determi-
nants of health and community participation among
adults with SCI/D.9–11

The workers’ perceptions of Return-to-Work (RTW)
are associated with back to work and future work par-
ticipation.12 RTW is defined as, “a health-related be-
haviour involving motivation and self-management,
influenced by physical and psychological work-related
factors”.13 RTW following SCI/D is a biopsychosocial
process associated with a range of barriers and facilita-
tors including personal factors (e.g. age, sex, race, injury
level and severity, time since injury and prior work
experience), work attitude, available supports and
resources, and work context factors (e.g. job type, phys-
ical and psychosocial job demands).14–17 For example,
an individual who is male, younger age at injury
onset, with a higher level of education and functional
independence will have a greater likelihood of RTW
after SCI/D.18 Entering the workforce after SCI/D is
a complex process and typically lasting 4.9 years, with
a range of three months to 20 years.1,19 Frequently
reported barriers to employment among individuals
with SCI/D are transportation to and from work,

physical limitations, insufficient education or voca-
tional rehabilitation (VR), architectural barriers, finan-
cial disincentives, employers’ attitudes, social support,
marital status, and financial disincentives, including
disability benefits.9,14–16,20 Evidently, for individuals
with SCI/D who are employed with appropriate work
accommodations in place, the majority are able to
sustain productive employment.21 Appropriate work
accommodations may include job adaptations and
workplace support such as decreased work hours and
providing physical access to the workplace.
Motivational factors contributing to RTW behavior

and maintenance of work participation following
injury or illness are addressed in the Readiness for
RTW (RRTW) model.22 The RRTW model contains
five proposed changes related to RTW including Pre-
contemplation, Contemplation, Preparation-for-
Action, Action, and Maintenance. In the “Pre-contem-
plation” stage, one is not yet considering RTWor enga-
ging in actions to facilitate RTW. Individuals in the
“Contemplation” stage are starting to consider RTW
by contemplating its pros and cons, but are not yet
making firm plans for RTW. The third stage is
“Preparation for action – self-evaluative,” in which
the individual makes definite plans to RTW, tests
their ability to RTW, and seeks the necessary infor-
mation. In the “Preparation for action–behaviour
stage”, the individual moves from setting plans to
implementing them into action and is motivated to
initiate and maintain RTW. In stage five, “Uncertain
Maintenance,” the individual uses self-management
skills and strategies to identify and cope with circum-
stances that may lead to an increased risk of sickness
absence relapse. Finally, in the “Proactive
Maintenance” stage, the working individual’s self-effi-
cacy increases as they maintain at work.
There are 11 key factors associated with employabil-

ity among individuals with SCI/D, including employ-
ment type before the injury, disability severity, age,
time since injury, sex, marital status and social
support, vocational counseling, secondary health com-
plications, employer role, environment, and pro-
fessional interests.23 Aside from the employment
barriers attributable to their disability, individuals
with SCI/D are often required to consider and/or
start a new occupation, which requires VR or learning
new skills. Success or failure to acquire these qualifica-
tions or complete vocational retraining can lead to
upward or downward social mobility.23 Employment
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services which can mediate barriers to employment
include: job search, networking, services to match job
requirements with the individual’s functional level, job
application skills, and job interview preparation.24

VR aims to help individuals with SCI/D return to
productive employment and promote workforce par-
ticipation. VR involves a multidisciplinary approach
that includes vocational counseling and training, and
job placement to optimize employment.25,26 Within
the Canadian context, provincial and federal policies
related to employment mandate reasonable accommo-
dations and prohibit discrimination against people
with disability, such as SCI/D.27 Further, the
Accessible Canada Act (2021) was legislated to
remove all barriers to employment within the federal
government and federally regulated organizations.
Despite this important initiative, there are residual dis-
parities regarding the type of VR facilities and the pro-
cesses for preparing individuals for RTW among
Canadian tertiary SCI rehabilitation centers.
Although, we can identify factors that determine

work participation, we do not yet know how to
address these factors within a SCI/D rehabilitation
context to ensure RTW. RTW among people with dis-
abilities, including individuals with SCI/D, necessitates
a multidisciplinary and interprofessional approach. To
find appropriate work for individuals with SCI/D, the
impact of governmental and insurance agency policies
and employers’ attitudes should be taken into
account. Federal and provincial governments have
endeavored to educate employers in order to reduce
obstacles to the employment of people with disabilities.
However, people with disabilities face non-accommo-
dating environments, inadequate income support, lack
of opportunities and little political influence, resulting
from an inequitable distribution of societal resources.
Joint efforts of the disability organizations, rehabilita-
tion centers, ministry of labor, municipal, provincial
and federal policymakers, and the Canada pension
plan are likely to have the most impact on legislative
changes.28

Implementation of quality indicators in an iterative
manner can enable learning within the health system.
Indicators are measures intended to inform how well
a health system performs in terms of structures and pro-
cesses of care, and provides insight into the associated
patient outcomes. Structure indicators are defined by
the properties of the setting in which the health care ser-
vices occur29,30 while process indicators describe the
specific activities in providing and receiving of care.31

Finally, outcome indicators evaluate health improve-
ments (or deterioration) that can be attributed to the

health care or therapy provided, such as mortality, mor-
bidity, health status, health-related quality of life,
patient/family/provider satisfaction, employment and
functional ability.31

The SCI Rehabilitation Care High-Performance
Indicators (SCI-High Project) is a pan-Canadian
project to develop/select, implement, and evaluate con-
sensus-derived quality of care indicators for 11 domains
of rehabilitation prioritized by clinicians, researchers
and individuals living with chronic SCI/D.32 This
manuscript describes the processes involved in the con-
ception and development of the structure, process, and
outcome indicators related to Employment within the
Community participation Domain, among individuals
with SCI/D admitted to tertiary SCI rehabilitation
centers from the time of rehabilitation admission to
18 months, thereafter.

Methods
A detailed description of the overall SCI-High Project
methods and processes for prioritizing Employment in
association with the Community Participation
Domain of SCI rehabilitation care are described else-
where.32,33 In addition to the SCI-High investigative
team (www.sci-high.ca), an external advisory commit-
tee (EDC) and national data strategy committee sup-
ported the overall project goals including providing
oversight related to the context for implementing all
of the project indicators. The SCI-High Project Team
leaders led a discussion to achieve consensus as to the
most important SCI-Care Domains. Then, using a
modified Hanlon Method scoring system and the indi-
vidual External Advisory Committee (EAC) members’
opinion, 15 SCI/D domains were prioritized.34 Based
on this process, the employment domain was ranked
the seventh important domain in SCI/D rehab care.
Considering the high correlation between Community
Participation and Employment Domains, the EAC
and project leaders decided to combine these two
domains into one single domain.
The approach to developing the Employment struc-

ture, process and outcome indicators followed a slightly
modified version of the processes described by Mainz,29

which included the following planning and develop-
ment phases: (a) formation and organization of the
national and local Working Groups; (b) defining and
refining the key sub-Domain and specific target con-
struct; (c) providing an overview/summary of existing
evidence and practice; (d) developing and interpreting
a Driver diagram; and (e) selecting indicators; and (f)
refinement of the employment structure, process and
outcome indicators. Throughout this process, a
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facilitated discussion occurred amongst the Working
Group and the SCI-High Project Team to utilize rel-
evant expertise in the area of employment, while ensur-
ing the broader goals of the SCI-High Project were
aligned across the other Domain Working Groups. In
the occasions where there were disagreements, the
Project Leaders used the modified Delphi consensus
process to identify challenges, strengths and feasibility
of the proposed indicators.

Working group
Development of the Employment indicators described
herein was embedded in the work of the Community
Participation Domain.35 Experts in employment and
community participation and relevant stakeholders
were invited to participate in the SCI-High Project as
members of the Domain-specific Working Group
based on their practical or empirical knowledge of
SCI/D rehabilitation, community participation,
employment, and health service delivery. The group
was composed of physiatrists, rehabilitation scientists,
behavioral scientists, occupational and physical thera-
pists, epidemiologists, postdoctoral fellows, an
Employment resource center manager and a scientist
from the Institute of Work and Health. All individuals
had substantial content expertise and working knowl-
edge in the field of SCI rehabilitation and employment.
The Working Group met on nine occasions via video-
conference, totaling nine hours of discussion related
to the conception and development of the indicators
and manuscript preparation. Regarding consensus
approach, outside of formal meetings, individual
Working Group members conducted reviews of the pre-
pared materials, and shared resources and/or practice
standards with one another.

Systematic search and driver diagram
Employment, paid or unpaid, is the most substantial
independent factor associated with community partici-
pation.36 Selection of Community Participation
Domain as a domain of interest for developing employ-
ment indicators emerged from a consensus-building
activity to select the broader set of domains pursued
within the overarching SCI-High Project.35 The
Employment indicators described herein are intended
to become a subset of the Community Participation
Domain.35

The indicator development process involved a sys-
tematic search and collecting information about SCI/
D rehabilitation care related to employment and
RTW, identifying factors that influence the outcome
of rehabilitation interventions and a scoping synthesis

of the acquired data. MEDLINE, EMBASE and
CINAHL databases were searched using the terms
“employment,” “return to work,” “RTW,” “spinal
cord injury,” and combinations of these words. The
Systematic search of the literature was done to gain
insight into all impacting factors and determinants of
employment and RTW. The search results were used
to help the Employment working groups select the
most important drivers in the driver diagram and
inform the selection of the best outcome indicators
for this domain. All findings of the systematic search
were summarized in the Driver diagram and the table
of outcome measures. The Driver diagram was exten-
sively discussed and later refined by the Working
Group based on an agglomeration of their expertise,
the search results and the group consensus. This infor-
mation was used to create a Driver diagram to illustrate
known drivers that impact employment among individ-
uals with SCI/D (Fig. 1).14 A Driver diagram displays a
high-level quality improvement goal and a set of under-
pinning aspects.37 The tool helped organize change con-
cepts as the Working Group discerned “what changes
can we make that will result in goal attainment.” The
Community Participation Domain35 working group’s
Driver Diagrams for participation and employment
were developed in concert with one another due to
the overlap of key constructs.

Selection of indicators
The Working Group was asked to develop/select at
least one indicator each for structure, process and
outcome that would improve employment for individ-
uals with SCI/D within the Community Participation
Domain. The Project Leaders stipulated that the indi-
cators should be relevant, concise and feasible to
implement nationally (10 min or less), and aligned
across the structure, process and outcome to achieve a
single substantive advance in SCI/D rehabilitation
care. Ideally, the indicators could be measured using
established or new measurement tools (i.e. question-
naires, data collection sheets, laboratory exams, and
medical record data), depending on the requirements
and feasibility of a given indicator.

Results
Construct definition
Based on the group discussions regarding the commu-
nity participation and employment constructs, and
reflections upon current terminology, the following
construct definition for the employment element of
the Community Participation Domain was developed:
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“Employment is a critical social and economic
determinant to Canadians’ health, life expectancy,
and quality of life among individuals with spinal
cord injury/disease (SCI/D) and a crucial rehabi-
litation outcome”. Employment is defined as, “the
performance of activities that enable involvement
in vocational roles and are related to the gener-
ation of income or other benefits”.38

Figure 1 shows the Driver diagram for the Employment
Domain among individuals with SCI/D. The impair-
ment branch of the Driver diagram is common to all
11 Domains.
The branches in red within the Driver diagram rep-

resent the main areas that were the focus for the develop-
ment of indicators based on the group’s expert opinions.

Indicator development
The selection and refinement of structure, process and
outcome indicators for employment were primarily
driven by the structure indicator and impetus to
promote RTW after discharge from tertiary rehabilita-
tion centers. The structure indicator was defined as
Proportion of SCI/D rehabilitation programs with
an available Employment Resource Centre. An
Employment Resource Centre is a facility which pro-
vides assessment, counseling and career alternatives
for individuals with SCI/D unable to return to their

former employment. Individuals are provided with stra-
tegic advice and assistance for people with disabilities to
increase the likelihood of retraining for a new career or
obtaining employment. Additional services may
include access to computers, Internet, fax, photocopier
and telephone, resource materials, job boards and labor
market information, workshops, assistance with resume
preparation, career counseling, job placement, employ-
ment mentoring, assistive technology assessment and
training and integrated adaptive technology to accom-
modate their disability (http://cis.pointinc.org/node/
366). An equivalent term used in the US is a “career
counselling centre” or an “outplacement centre.”
The Employment process indicator is the proportion

of SCI/D rehabilitation inpatients who receive an
employment assessment (Table 1). The choice of
outcome indicators was informed by the search for rel-
evant employment outcomes suitable for implemen-
tation (Table 2). Nine outcome indicators were
identified and considered for implementation as the
intermediary or final outcome indicators. The focus
on the RTW construct resulted in selection of the
RRTW and the Work Productivity Activity
Impairment inventory as the intermediary and/or
final outcome indicators (Table 3).
Regarding the outcome indicator, the working group

decided to use two valid and reliable tools to measure

Figure 1 Employment driver diagram. The impairment branch is common to the 11 SCI-High Project domains. UEMS: Upper-
Extremity Motor Score; LEMS: Lower-Extremity Motor Score; NLI: Neurological Level of Injury; AIS: ASIA Impairment Scale; HR:
Heart Rate, BP: Blood Pressure; sES: Socioeconomic Status; WPAI: Work Productivity & Activity Impairment; RRTW: Readiness for
Return-To-Work IPS: Individual Placement and Support
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the employment situation of SCI/D after discharge
from a tertiary SCI rehabilitation center. The
Readiness for Return-To-Work (RRTW) (Appendix
1) was determined as the intermediary outcome and
will be used two weeks prior to rehabilitation discharge
and 18 months (+/- 1month) after admission. The
RRTW scale was developed and validated in a
Canadian cohort study.39 The scale is divided into
two subscales. Scale A with 13 items is intended for
individuals who are not working, and scale B, which
has nine items, is intended for use among individuals
who are working (full or part-time). There are five
response options which include a Likert scale from
strongly disagree (scored 1) to strongly disagree
(scored 5) for each item. After scoring, the item-specific
sub-scores are summed to determine the total score for
each subscale to identify the sage for RTW.

The psychometric properties of the RRTW scale have
not been determined for RTW among individuals with
SCI/D. The RRTW has good internal consistency in a
Canadian sample with musculoskeletal disorders,
whereby the generated Cronbach’s alphas were satisfac-
tory (> = 0.7), except for proactive work maintenance,
which was 0.59.40 Identifying which stage individuals
with SCI/D are in concerning RTW will support the
rehabilitation personnel’s selection of practical and
individually tailored interventions.
Other models such as self-efficacy at work and effort-

reward imbalance model were discussed. These models
are specifically for people who are working or in
RRTW stage B. The Effort-reward imbalance model
is a stress model which measures psychosocial factors
in the working world.41–43 The primary initial concern
for individuals with SCI/D is RTW. Thus, the

Table 1 Vocational rehabilitation activities adapted from Ottomanelli et al.59.

Time
Type of Vocational Service

Activity Definition
Service

Availability

Inpatient
Rehabilitation

Orientation Provide SCI/D Patients with an understanding of how
vocational Rehabilitation services work and what supports
the vocational rehabilitation counselor will provide

Yes
No

Assessment Ongoing assessment process that defines the employment
status and the stage of readiness for RTW for people who
are planning to work

Yes
No

Treatment plan development Integrate the information gained in the orientation, and
assessment session, into the primary clinical team treatment
plan for RTW

Yes
No

Referrals for collateral
services

Refer to non-integrated, clinical team programs to address
job skills training and placement

Yes
No

Following
Rehabilitation
Discharge

Job skills training or education Provide services, supports, training programs, and/or
referrals to other intervention rehabilitation programs that are
intended to get the SCI/D patients ready to go to work
versus direct job placement with support

Yes
No

Job development Employer networking and negotiation based on the SCI/D
Patients’ interests and preferences

Yes
No

Vocational counseling Provide office-based or telephone guidance to the SCI/D on
how to get and keep jobs; sometimes including interview
and interpersonal skills training

Yes
No

Worksite accommodation Provide information, resources, equipment, or modifications
to aid productivity, and determination of supports necessary
to secure employment, e.g. schedules, workspace,
equipment, personnel support

Yes
No

Job placement Advocacy, actions, and negotiations with personnel in the
employment setting to secure the job and make
arrangements for the SCI/D to start the job to start the job

Yes
No

Vocational case management
and social skills training

Actions and supports specific to the SCI/D patient’s job
development preferences intended to enhance
employability, e.g. advocate with family or community
resources to assist with transportation to and from work

Yes
No

Employment supports and job
coaching

Training and support in the workplace to improve the SCI/
D’s comfort, mobility, relationships, personal care, and
overall work function

Yes
No

Treatment plan review and
revision

Return to the employment and treatment plan to update and
reflect on better strategies to attain the stated goal of job
placement or retention support

Yes
No

Employment follow-up Support to both the SCI/D patients and employer/co-
workers to safeguard SCI/D patients’ productivity, safety,
and satisfaction in addition to employer’s satisfaction

Yes
No
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Table 2 Outcomes measures considered for inclusion in the employment indicators.

Measurement Tool Tool Description Items & Scoring

Effort Reward Imbalance
(ERI)60

A standardized, self-report measure for imbalance
between work effort and reward

• Long form: 22 items
• Short form: 16 items

• Long form has adequate validity
• For individuals who are currently working

Readiness for Return-to-
Work Scale
(RRTW)39

• In Scale A that assesses stages of readiness
for RTW, two factors are identified: (1) The
RTW inability factor includes items 1, 2, 4, 5
and 13. Persons scoring high on the inability to
RTW factor are not considering start of activity
or RTW-related behavior. (2) The RTW
uncertainty factor includes items 10, 11 and
12. Persons scoring high on the RTW
uncertainty factor are considering RTW, but
they are uncertain about their possibilities in
relation to health and their ability to return to
work.

• In Scale B that assesses stages of readiness
for work maintenance, we have also identified
two factors: (1) Proactive work maintenance
includes items 2, 4 and 9. Persons scoring
high on this factor have found strategies to
manage work and need less help to stay at
work. (2) Uncertain work maintenance includes
items 1, 3, 5, 6, 7. Persons scoring high on this
factor have a high degree of uncertainty about
their ability to continue working.

• 22-items -13 items for persons not working
(Scale A), and 9 items for persons working part
time or full-time (Scale B).

• Five-point ordinal scale (1 = strongly disagree,
5 = strongly agree)

Return-to-Work Self-Efficacy
Scale
(RTWSE)61

• Three subdomains: (1) the RTWSE Pain
subscale, i.e. the ability to cope with pain
(pain-tolerate, pain-prevent, pain manage), (2)
the RTWSE Supervisor subscale, i.e. the ability
to obtain help from supervisor and (3) the
RTWSE Co-workers subscale, i.e. the ability to
obtain help from coworkers.

• Original: 28 Items
• Other version: 19, 11, 10 Items
• Five-point scale (0 = not at all certain,

4 = completely certain). The higher the score
on the Self-efficacy for RTW Scale, the higher
someone’s self-efficacy.

Rheumatoid Arthritis
Specific Work Productivity
Survey
(WPS-RA)62

• Disease-specific questionnaire
• Assessing the impact of RA on productivity

within and outside the home and daily
activities during the preceding month.

• One item of the WPS-RA addresses current
labor market participation (that is, “are you
currently employed outside the home?”).

Workplace Activity
Limitations Scale
(WALS)62,63

• Assesses disability/ activity limitation in the
workplace due to physical illness

• Arthritis-related employment activity
• The scale measures the degree of difficulty

with various job-related tasks that tax upper
and/or lower limb function (e.g. gripping,
crouching), as well as difficulties with
commuting, scheduling, concentration, and
pace of work.

• 12 items
• 4-point Likert type scale range from 0 to 3,

where 0 = no difficulty and 3 = not able to do.
If the item was not applicable, a score of 0 was
given.

Work Instability Scale for
Rheumatoid Arthritis
(RA-WIS)64

• Disease-specific questionnaire
• Predicts RTW within 1 year among patients

with RA
• Predicts SAW
• Shows effectiveness of occupational therapy

among patients with Rheumatoid Arthritis

Continued
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Employment Working group select the RTW as the
primary outcome indicator, covering both unemployed
and employed individuals. Scale A of the RRTWwill be
used for individuals who are unemployed and Scale B
for those individuals who are employed.
Principles of VR should be incorporated into rehabi-

litation programs intended to improve employment

outcomes in persons with SCI/D. Appropriate VR
could be defined based on the individual’s RRTW
Scale -A or B. For example, among individuals who
are not employed (stage A), the appropriate interven-
tions may include career counseling, skills training,
and job placement, considering the job seekers’ prefer-
ence.44 In contrast, for individuals at RRTW stage B

Table 2 Continued

Measurement Tool Tool Description Items & Scoring

Work Limitations
Questionnaire
(WLQ-25 /WLQ-16 /WLQ-
8)65

• Job impact of chronic health conditions &
treatment

• A range of chronic conditions, including
depression, arthritis, cancer, heart disease,
diabetes, asthma, musculoskeletal pain, skin
conditions and insomnia

• Organized into 4 domains:
○ Time management (TM), addresses difficulty
with handling a job’s time and scheduling
demands (5 items)
○ Physical demands (PD), examines ability to
perform job tasks that involve bodily strength,
movement, endurance, coordination, and
flexibility (6 items)
○ Mental-interpersonal demands (MI),
addresses cognitively demanding tasks and
on-the-job social interactions (9 items)
○ Output demands (OD), concerns reduced
work productivity (5 items)

Work Role Functioning
Questionnaire
(WRFQ)64,66,67

• A variant of the WLQ and is a work disability
measure assesses the degree to which a
working individual is experiencing on-the-job
limitations* due to his/her health problem.

• Self-administered (telephone version available)
• A Describing a number of work demands

chosen because of their frequent occurrence
in a variety of jobs and their importance
identified from the worker’s perspective.

• Five scales: (1) Work Scheduling Demands,
(2) Physical Demands, (3) Mental Demands,
(4) Social Demands and (5) Output Demands.

• Measuring the amount of time, in the past four
weeks, a health problem interfered with the
ability to perform work demands.

• Each scale is scored separately, by adding
the response of each item, and is
mathematically converted to a score varying
from 0 (limited all the time) to 100 (never
limited).

• 27 items
• Five-level scale: 0=difficult all the time, 1=

difficult most of the time, 2=difficult half of the
time, 3=difficult some of the time and
4=difficult none of the time. Percentage of
time anchors the scale at 0, 2 and 4 (100%,
50%, 0%) respectively. The category “does not
apply to my job” is also added to the
questionnaire to make it applicable to all kinds
of jobs.

Work Productivity and
Activity Impairment
Questionnaire (WPAI)45

• Two versions:
○ General health (WPAI:GH)
○ Specific health problem (WPAI:SHP)

• (WPAI: SHP) is designed such that it can be
modified for any health problem by specifying
the disease/condition of interest in the
questions

• Examines the extent of absenteeism,
presenteeism, and impairment in daily
activities attributable to general health (WPAI:
GH) or a specific health problem (WPAI: SHP).

• Six questions each with unique response
options: Q1= current employment status (yes/
no), Q2 = number of hours missed due to
health problem, Q3 = number of hours missed
due to other reasons, Q4= hours actually
worked, (Q2–Q4: number of hours (count
data)), Q5=degree to which health affected
productivity while working(global rating scale,
0–10 (0 _ health problems had no effect on my
work, 10 _ health problems completely
prevented me from working)), Q6 = degree to
which health affected regular (non-work)
activities (global rating scale, 0–10 (0: health
problems had no effect on my daily activities,
10: health problems completely prevented me
from doing my daily activities)).

• Items are not intended to be summative
• http://www.reillyassociates.net/WPAI_GH.html
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who are employed, the best VR might include interven-
tions that address workplace adjustments such as work
accommodations, psychosocial aspects of the work-
place culture, removing physical barriers in the work
environment (e.g. workstation or facilities), or addres-
sing work self-efficacy and effort-reward imbalance
models. The Work Productivity and Activity
Impairment (WPAI) scale was selected as the final
outcome indicator for individuals with SCI/D who
are successful in RTW after 18 months from admission
(Appendix 2). The WPAI is a validated tool that has
been used more frequently than any other metric of pro-
ductivity across various occupations and disability
groups.45–48 Specific impairment metrics for work pro-
ductivity include absenteeism (work time missed due to
health problems), presenteeism (impairment at work/
reduced on-the-job effectiveness), and overall work pro-
ductivity loss (a combination of absenteeism and pre-
senteeism). Lost work productivity measures can be
assessed only for respondents who are employed.
Activity impairment is a single measure of impairment
due to health assessed for all respondents.
The four WPAI metrics are expressed as impairment

percentages, with higher values indicating a greater pro-
portion of impairment in work (less productivity) or
activities. There are two forms of the WPAI. The

WPAI-GH (WPAI- General Health) consists of six
questions using a 0–10 Visual Analogue Scale (VAS)
and a recall period of seven days.48 Four main out-
comes can be calculated from the WPAI-GH, and dis-
played in percentages by multiplying the
corresponding scores by 100, which are: (1) percent
work time missed due to health = Q2/(Q2 + Q4) for
those who are currently employed; (2) impairment per-
centage while working due to health = Q5/10 for those
who are currently employed and worked in the past
seven days; (3) overall work impairment percentage
due to health (Q2/(Q2 + Q4) + ((Q1 − Q2/(Q2 +
Q4)) × (Q5/10)) for those who were currently
employed; (4) Activity impairment percent due to
health (Q6/10) for all respondents.48

For those who were absent from work or did not
work in the seven days prior to the assessment, the
overall work impairment percentage due to health will
be equal to the percentage of work time missed.
Figure 2 is a decision tool developed by the working
group to assist clinicians in selecting the most appropri-
ate intermediary and long-term outcome indicator(s)
based on the individuals’ employment status at admis-
sion and stages of RTW during and after admission.

Discussion
Employment is an important social determinant to
health for people with SCI/D that requires considerable
attention and early intervention within tertiary SCI/D
rehabilitation settings. It is well recognized in the dis-
ability community that employment and community
participation are overlapping constructs, readers are
encourages to review the related manuscript on commu-
nity participation indicators35 in this issue.
Unfortunately, there is little information regarding
appropriate indicators to guide RTW in these settings.
However, the selected employment indicators provide
insights from a transdisciplinary team of stakeholders.
Indeed, they are intended to promote proliferation of
VR and documentation of employment status and
assessment of RTW readiness within rehabilitation pro-
grams; and follow individuals with SCI/D after assess-
ment to determine their success in obtaining
competitive employment at 18 months post-rehabilita-
tion admission. For individuals who have been unsuc-
cessful in finding a suitable job, the VR interventions
could be designed to address the individual’s needs
based on the RRTW results. In addition to the indivi-
dualized interventions, based on the outcome indicator
results, improvements in the structure and process indi-
cators are intended to promote employment among
individuals with SCI/D.

Table 3 Selected structure, process and outcome indicators
for the employment domain.

Indicator Denominator
Indicator
Type

Time of
Measurement

Proportion of SCI/D
rehabilitation
programs with
available
employment
resource center

Total number
of tertiary
SCI/D
rehabilitation
programs in
Canada

Structure Annual

Proportion of SCI/D
rehabilitation
inpatients who
receive employment
assessment/
consultation

Total number
of SCI/D
patients

Process Rehabilitation
Discharge

Readiness for
Return-to-Work
Scale (RRTW)

Total number
of SCI/D
patients

Outcome –

Intermediary
Prior to
rehabilitation
discharge

Readiness for
Return-to-Work
Scale (RRTW)

Total number
of SCI/D
patients

Outcome –

Final
18 months
post
rehabilitation
admission

Work Productivity
and Activity
Impairment (WPAI)
*for those who are
employed*

Total number
of employed
SCI/D
patients

Outcome –

Final
18 months
post
rehabilitation
admission
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Based on available evidence and expert opinion, the
selected indicators were deemed to be feasible, clinically
relevant and likely to have an impact on employment
among individuals with SCI/D following inpatient
rehabilitation.
The structure indicator was defined as the pro-

portion of SCI/D rehabilitation programs with an
available employment resource center with VR ser-
vices. VR does not conventionally fall within the
health portfolio and the availability of VR varies
across Canada, although ironically, employment is an
important driver of health status. Strong evidence indi-
cating the importance of having access to VR services
in promoting RTW49 was the primary rationale for
the selection of the structure indicator. VR that pro-
vides information about employment opportunities,
education and training prerequisites, can help to facili-
tate vocational decision-making among patients with
SCI/D;50 and promote community participation to
obtain employment. Individualized placement and
support and vocational resource facilitation are
examples of interventions that integrate VR services
with clinical care to help persons with SCI/D find
employment.51 In Canada, Ontario’s Government is
moving ahead with the reform of the employment ser-
vices system by introducing new Service System
Managers in three prototype regions across Ontario.
This approach will create an efficient employment

service to meet the needs of all clients, including
those on social assistance or with a disability, be
more responsive to local labor market needs and
drive results for job seekers, employers and commu-
nities. Employment Services at Spinal Cord Injury
Ontario (SCIO) supports clients looking for employ-
ment in Toronto. Clients from both Employment
Ontario and ODSP are eligible for services and need
to self-disclose that they have a disability to receive
service. SCIO specializes in serving people with an
SCI and also provides service to anyone who has a dis-
ability. Clients receive support from an Employment
Counselor and a Job Developer to meet their employ-
ment goals and access various virtual workshops that
assist in the job readiness process. SCIO created a
business case outlining their value in the revised
approach to meeting the employment needs of people
with an SCI (https://sciontario.org/).
The choice of process indicator was driven by the

uncertainty, controversy and clinical equipoise regard-
ing what is the most appropriate employment process
indicator. Equipoise regarding what constitutes an
optimal assessment are in part driven by the diversity
of rehabilitation professionals at each site and the
limited portion of their role dedicated to promoting
employment.27 The Working Group planned to ask
sites reporting the process indicator to report annually
the content of their employment assessment with the

Figure 2 SCI-High employment domain indicator decision tree. Appropriate indicator data collection is based on the patient’s
employment status at the time of assessment.
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intent to enable retrospective identification of the
employment assessments and 18 month post admission
employment outcomes.52

Selection of the RRTW questionnaire, was based on
the “Stages of Change”model, which is considered ben-
eficial in occupational health research for facilitating
the development of interventions tailored to the specific
needs of workers during the lengthy the RTW process.39

For example, a person in an early stage of RTW who is
uncertain about participation in the workforce may
benefit from exploring the pros and cons of work par-
ticipation. On the other hand, this same individual
may benefit from a structured plan for a graded RTW
with work accommodations at a later RRTW stage.22

Therefore, using RRTW as an intermediary indicator
should guide members of the rehabilitation team in
using the RRTW result to guide selection of the
optimal time to introduce vocational interventions for
individuals with SCI/D regardless of the setting. The
time duration between rehabilitation discharge and
RTW will vary between individuals. Therefore, we are
planning to measure how many individuals with SCI/
D RTW and are eligible for indicator completion at
18 months after rehabilitation admission, which will
serve as a proxy for VR’s effectiveness at different
sites. At 18 months post-rehabilitation admission,
Individuals with SCI in Canada have typically com-
pleted their inpatient rehabilitation length of stay and
have been discharged from the day-hospital or outpati-
ent rehabilitation program. This point in time (18
months post-rehab admission) was chosen as a time
point for the assessment of patient outcomes in the
community in order to understand how the processes
or rehabilitation influence downstream outcomes.
To understand the relationships between health and

RTW, the Working Group decided to use WPAI as the
final indicator for the patients with SCI/D who return
towork. TheWPAIquestionnaire is a useful tool for com-
paring work impairments between subjects with different
levels of disease severity. However, the validation of this
instrument among individuals with SCI/D has not yet
been established. Therefore, we do not know if individuals
with SCI/D have a higher impact on presenteeism and
productivity than other disability groups. Future concur-
rent validation of theWPAI with indicator data collection
among individuals with SCI/D is planned.

Additional employment challenges and
opportunities
Even after RTW, individuals with SCI/D may still have
problems in the workplace, which is highly correlated

with their job.23 For example, individuals with SCI/D
may have productivity loss due to their disability
while at work due to secondary health conditions.53

The absence of workplace accommodation, access to
appropriate assistive technology, and employers’ and
co-workers’ misperceptions about an individual with
SCI/D are also factors in staying unemployed.
The COVID-19 pandemic has disproportionately

negatively affected vulnerable members of the labor
market including people living with disabilities54,55

whom are:
• More likely to work in jobs with greater exposure to the

virus and less likely to have the power or opportunities
to adapt their working situation.

• Less likely to work from home (although we know this
beneficial for people with disabilities).

• More likely to work precariously and be affected by
economic shifts.

• Vulnerable to adverse mental health outcomes due to
the absence of Personal Protective Equipment (PPE)
and perceived risk of COVID.

The United Nations Convention on the Rights of
Persons with Disabilities, (UNCRPD) with which
Canada is a signatory, has aimed to remove all barriers
to accessibility for people with disability in all areas of
life. The recent passing of the ACA mandates the
Canadian government’s commitment to the
UNCRPD and steps are underway to implement the
legislation within the federal government and crown
corporations. There are a number of limitations of the
ACA (e.g. reach) but it represents an important step
forward in the commitment to making Canadian work-
places more accessible.
The advent of COVID-19 in March 2020 and with

implementation of the new Canadian Accessibility
Standards56 in January of 2019 provides the Canadian
rehabilitation community with a unique and compelling
opportunity to accelerate meaningful opportunities for
individuals with SCI/D to become employed, and work
from home. COVID-19 has shifted the employment
culture57 regarding the ability of people to work effec-
tively from home and for employers to understand the
value of information technology (IT) accessibility stan-
dards. Recent Rick Hansen Spinal Cord Injury Registry
data indicated a current employment rate of 31% one
year after impairment onset among 735 Canadians
with the highest employment rate among individuals
with motor incomplete injury ASIA Impairment Scale
(AIS) -D (43%), followed by those with motor complete
injury AIS-A (20%).58 Promoting employment that
aligns with the new working world should be a VR
goal that aligns with the indicators we plan to measure.
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Some limitations are worthy of discussion prior to
generalizing the Employment Domain indicators.
First, the outcome measures have not been validated
in the SCI/D population. The planned outcome
measure data collection will drive the collection and
later validation of the psychometric properties of
RRTW and WPAI in the SCI/D population. Second,
we used a limited group of experts; therefore, it is plaus-
ible that a different group of experts might select alter-
nate indicators using the same construct. Measuring the
psychometric properties of these tools will address this
limitation. Finally, complex questionnaire calculations
may reduce the validity of the results, especially for
the WPAI, if an artificial intelligence solution for
auto calculating the scores with a high degree of accu-
racy is not used.
The selected indicators will be integrated into the

larger SCI-High Project framework to create a group
of indicators for routine implementation within a
single rehabilitation program with project-wide report
cards enabling cross-site and cross-Domain compari-
sons of structure, process, and outcomes.

Conclusion
RTW, securing and sustaining employment after the
onset of SCI/D are currently a complicated and
drawn-out processes due to the lack of access to rel-
evant VR, and job placement services. The selected
Employment indicators will track, available employ-
ment structures affiliated with tertiary rehabilitation
programs, facilitate documentation of the employ-
ment status of individuals with SCI/D at rehabilita-
tion admission, and help to optimize work return
through assessment and routine documentation of
RRTW, with the aim of individualizing their employ-
ment interventions and ultimately improving employ-
ment rates at 18 months post rehabilitation admission
for those individuals for whom employment is a feas-
ible goal.

Acknowledgements
We would like to thank Dr. Dalton Wolfe from the
Parkwood Research Institute, Dr. Mark Bayley,
Dr. Matheus J. Wiest, and Heather Flett from the
Toronto Rehabilitation Institute (University Health
Network) for their valuable contributions during the
development of the Employment indicators. In
addition, we would like to thank Suzanne Humphreys
from the Praxis Spinal Cord Institute for providing
valuable data analysis results regarding the employment
status of SCI/D patients.

Disclaimer statements
Contributors None.

Funding This work is embedded in the larger SCI-High
Project funded by Praxis Spinal Cord Institute (former
Rick Hansen Institute – Grant #G2015-33), Ontario
Neurotrauma Foundation (ONF – Grant #2018-RHI-
HIGH-1057), and the Toronto Rehab Foundation.

Declaration of interest None.

Conflicts of interest Dr. B. Catharine Craven acknowl-
edges support from the Toronto Rehab Foundation as
the Toronto Rehabilitation Institute Chair in Spinal
Cord Injury Rehabilitation, and receipt of consulting
fees from the Praxis Spinal Cord Institute. Dr.
Vanessa K. Noonan is an employee at the Praxis
Spinal Cord Institute. Dr. François Routhier is sup-
ported by a Fonds de la recherche du Québec – Santé
Research Scholar. Dr. Sander Hitzig, Dr. Gaya
Jeyathevan, Farnoosh Farahani, Dr. S. Mohammad
Alavinia, Dr. François Routhier, Dr. Gary Linassi, Dr.
Arif Jetha, Diana McCauley, and Maryam Omidvar
report no conflicts of interest.

ORCID
Seyed Mohammad Alavinia http://orcid.org/0000-
0002-5503-9362
Arif Jetha http://orcid.org/0000-0003-0322-7027
Sander L. Hitzig http://orcid.org/0000-0002-9139-
9250
Diana McCauley http://orcid.org/0000-0001-5560-
2509
François Routhier http://orcid.org/000-0002-5458-
6233
Vanessa K. Noonan http://orcid.org/0000-0003-
3226-9218
Gary Linassi http://orcid.org/0000-0003-3343-4262
Farnoosh Farahani http://orcid.org/0000-0002-3937-
7708
Maryam Omidvar http://orcid.org/0000-0003-2415-
8921
Gaya Jeyathevan http://orcid.org/0000-0001-5525-
3214
B. Catharine Craven http://orcid.org/0000-0001-
8234-6803

References
1 Ramakrishnan K, Mazlan M, Julia PE, Abdul Latif L. Return to
work after spinal cord injury: factors related to time to first job.
Spinal Cord 2011;49(8):924–927.

2 Martinez W. How science and technology developments impact
employment and education. Proc Natl Acad Sci USA 2018;115
(50):12624–9.

3 Spinal cord injury facts and figures at a glance. J Spinal CordMed
2012;35(4):197–8.

Alavinia et al. Development of employment indicators to advance the quality of spinal cord injury rehabilitation care

The Journal of Spinal Cord Medicine 2021 VOL. 44 NO. S1 S129

http://orcid.org/0000-0002-5503-9362
http://orcid.org/0000-0002-5503-9362
http://orcid.org/0000-0003-0322-7027
http://orcid.org/0000-0002-9139-9250
http://orcid.org/0000-0002-9139-9250
http://orcid.org/0000-0001-5560-2509
http://orcid.org/0000-0001-5560-2509
http://orcid.org/000-0002-5458-6233
http://orcid.org/000-0002-5458-6233
http://orcid.org/0000-0003-3226-9218
http://orcid.org/0000-0003-3226-9218
http://orcid.org/0000-0003-3343-4262
http://orcid.org/0000-0002-3937-7708
http://orcid.org/0000-0002-3937-7708
http://orcid.org/0000-0003-2415-8921
http://orcid.org/0000-0003-2415-8921
http://orcid.org/0000-0001-5525-3214
http://orcid.org/0000-0001-5525-3214
http://orcid.org/0000-0001-8234-6803
http://orcid.org/0000-0001-8234-6803


4 Jetha A, Dumont FS, Noreau L, Leblond J. A life course perspec-
tive to spinal cord injury and employment participation in
Canada. Top Spinal Cord Inj Rehabil 2014;20(4):310–320.

5 Sinden KE, Martin Ginis KA, Group S-SR. Identifying occu-
pational attributes of jobs performed after spinal cord injury:
implications for vocational rehabilitation. Int J Rehabil Res
2013;36(3):196–204.

6 Ramakrishnan K, Loh SY, Omar Z. Earnings among people with
spinal cord injury. Spinal Cord 2011;49(9):986–989.

7 Post MW, van Leeuwen CM. Psychosocial issues in spinal cord
injury: a review. Spinal Cord 2012;50(5):382–389.

8 Krause JS, Saunders LL, DeVivo MJ. Income and risk of mor-
tality after spinal cord injury. Arch Phys Med Rehabil 2011;92
(3):339–345.

9 Ullah MM, Fossey E, Stuckey R. The meaning of work after
spinal cord injury: a scoping review. Spinal Cord 2018;56(2):
92–105.

10 Bergmark L, Westgren N, Asaba E. Returning to work after spinal
cord injury: exploring young adults’ early expectations and experi-
ence. Disabil Rehabil 2011;33(25-26):2553–2558.

11 Ramakrishnan K, Johnston D, Garth B, Murphy G, Middleton J,
Cameron I. Early access to vocational rehabilitation for inpatients
with spinal cord injury: a qualitative study of patients’ percep-
tions. Top Spinal Cord Inj Rehabil 2016;22(3):183–191.

12 Braathen TN, Brage S, Tellnes G, Irene O, Chris J, Eftedal M. A
prospective study of the association between the readiness for
return to work scale and future work participation in Norway. J
Occup Rehabil 2014;24(4):650–657.

13 Shaw WS, Huang YH. Concerns and expectations about return-
ing to work with low back pain: identifying themes from focus
groups and semi-structured interviews. Disabil Rehabil 2005;27
(21):1269–1281.

14 Trenaman L, Miller WC, Queree M, Escorpizo R, Team SR.
Modifiable and non-modifiable factors associated with employ-
ment outcomes following spinal cord injury: a systematic review.
J Spinal Cord Med 2015;38(4):422–431.

15 Murphy GC, Young AE, Brown DJ, King NJ. Explaining labor
force status following spinal cord injury: the contribution of
psychological variables. J Rehabil Med 2003;35(6):276–283.

16 Chan SK, Man DW. Barriers to returning to work for people with
spinal cord injuries: a focus group study. Work 2005;25(4):
325–332.

17 Leiulfsrud AS, Solheim EF, Reinhardt JD, PostMWM, Horsewell
J, Biering-Sorensen F, et al. Gender, class, employment status and
social mobility following spinal cord injury in Denmark, the
Netherlands, Norway and Switzerland. Spinal Cord 2020;58(2):
224–231.

18 Jang Y, Wang YH, Wang JD. Return to work after spinal cord
injury in Taiwan: the contribution of functional independence.
Arch Phys Med Rehabil 2005;86(4):681–686.

19 Praxis Spinal Cord Institute. Rick Hansen spinal cord injury reg-
istry- a look at traumatic spinal cord injury in Canada in 2018.
Praxis: Vancouver; 2020.

20 Trenaman LM, Miller WC, Escorpizo R, Team SR. Interventions
for improving employment outcomes among individuals with
spinal cord injury: a systematic review. Spinal Cord 2014;52(11):
788–794.

21 Tomassen PC, Post MW, van Asbeck FW. Return to work after
spinal cord injury. Spinal Cord 2000;38(1):51–55.

22 Franche RL, Krause N. Readiness for return to work following
injury or illness: conceptualizing the interpersonal impact of
health care, workplace, and insurance factors. J Occup Rehabil
2002;12(4):233–256.

23 Ottomanelli L, Lind L. Review of critical factors related to
employment after spinal cord injury: implications for research
and vocational services. J Spinal Cord Med 2009;32(5):503–531.

24 Marini I, Lee GK, Chan F, Chapin MH, RomeroMG. Vocational
rehabilitation service patterns related to successful competitive
employment outcomes of persons with spinal cord injury. J
Vocat Rehabil 2008;28:1–13.

25 Escorpizo R, Reneman MF, Ekholm J, Fritz J, Krupa T,
Marnetoft SU, et al. A conceptual definition of vocational rehabi-
litation based on the ICF: building a shared global model. J
Occup Rehabil 2011;21(2):126–133.

26 Gard G, Soderberg S. How can a work rehabilitation process be
improved?–a qualitative study from the perspective of social insur-
ance officers. Disabil Rehabil 2004;26(5):299–305.

27 Jetha A, McCauley D, Athanasopoulos P, Howatt S, Craven BC.
Employment & vocation. In: Rehabilitation environmental scan
Atlas: capturing capacity in Canadian SCI rehabilitation.
Vancouver: Rick Hansen Institute; 2012. p. 177–184.

28 Jongbloed L, Backman C, Forwell SJ, Carpenter C. Employment
after spinal cord injury: the impact of government policies in
Canada. Work 2007;29(2):145–154.

29 Mainz J. Developing evidence-based clinical indicators: a state of
the art methods primer. Int J Qual Health Care 2003;15(Suppl 1):
5i–11.

30 Idvall E, Rooke L, Hamrin E. Quality indicators in clinical
nursing: a review of the literature. J Adv Nurs 1997;25(1):6–17.

31 Selim AJ, Berlowitz DR, Fincke G, Rosen AK, Ren XS,
Christiansen CL, et al.Risk-adjusted mortality rates as a potential
outcome indicator for outpatient quality assessments. Med Care
2002;40(3):237–245.

32 Craven BC, Alavinia SM, Wiest MJ, Farahani F, Hitzig SL, Flett
H, et al. Methods for development of structure, process and
outcome indicators for prioritized spinal cord injury rehabilita-
tion domains: SCI-High project. J Spinal Cord Med 2019;42
(sup1):51–67.

33 Alavinia SM, Hitzig SL, Farahani F, Flett H, Bayley M, Craven
BC. Prioritization of rehabilitation domains for establishing
spinal cord injury high performance indicators using a modifi-
cation of the Hanlon method: SCI-high project. J Spinal Cord
Med 2019;42(sup1):43–50.

34 Alavinia SM, Hitzig SL, Farahani F, Flett H, Bayley M, Craven
BC. Prioritization of rehabilitation domains for establishing
spinal cord injury high performance indicators using a modifi-
cation of the Hanlon method: SCI-high project. J Spinal Cord
Med 2019;42(sup1):43–50.

35 Hitzig SL, Jeyathevan G, Farahani F, Linassi G, Routhier F, Jetha
A, et al. Development of community participation indicators to
advance the quality of spinal cord injury rehabilitation: SCI-
high project. J Spinal Cord Med 2021 [Forthcoming in this
special issue].

36 Carr JJ, Kendall MB, Amsters DI, Pershouse KJ, Kuipers P,
Buettner P, et al. Community participation for individuals with
spinal cord injury living in Queensland, Australia. Spinal Cord
2017;55(2):192–197.

37 Phillips J, Simmonds L. Using fishbone analysis to investigate
problems. Nurs Times 2013;109(15):18–20.

38 Jetha A, Pransky G, Hettinger LJ. Capturing complexity in work
disability research: application of system dynamics modeling
methodology. Disabil Rehabil 2016;38(2):189–194.

39 Franche RL, Corbiere M, Lee H, Breslin FC, Hepburn CG. The
readiness for Return-To-Work (RRTW) scale: development and
validation of a self-report staging scale in lost-time claimants
with musculoskeletal disorders. J Occup Rehabil 2007;17(3):
450–472.

40 Braathen TN, Brage S, Tellnes G, Eftedal M. Psychometric prop-
erties of the readiness for return to work scale in inpatient occu-
pational rehabilitation in Norway. J Occup Rehabil 2013;23(3):
371–380.

41 Fekete C, Wahrendorf M, Reinhardt JD, Post MW, Siegrist J.
Work stress and quality of life in persons with disabilities from
four European countries: the case of spinal cord injury. Qual
Life Res 2014;23(5):1661–1671.

42 Ordway AR, Johnson KL, Amtmann D, Bocell FD, Jensen MP,
Molton IR. The relationship between resilience, self-efficacy,
and employment in people with physical disabilities. Rehabil
Couns Bull 2020;63(4):195–205.

43 Siegrist J, Starke D, Chandola T, Godin I, Marmot M,
Niedhammer I, et al. The measurement of effort–reward imbal-
ance at work: European comparisons. Soc Sci Med 2004;58(8):
1483–1499.

44 Lidal IB, Huynh TK, Biering-Sorensen F. Return to work follow-
ing spinal cord injury: a review. Disabil Rehabil 2007;29(17):
1341–1375.

45 Zhang W, Bansback N, Boonen A, Young A, Singh A, Anis AH.
Validity of the work productivity and activity impairment

Alavinia et al. Development of employment indicators to advance the quality of spinal cord injury rehabilitation care

The Journal of Spinal Cord Medicine 2021 VOL. 44 NO. S1S130



questionnaire–general health version in patients with rheumatoid
arthritis. Arthritis Res Ther 2010;12(5):R177.

46 Chen H, Blanc PD, HaydenML, Bleecker ER, Chawla A, Lee JH,
et al. Assessing productivity loss and activity impairment in
severe or difficult-to-treat asthma. Value Health 2008;11(2):
231–239.

47 Reilly MC, Bracco A, Ricci JF, Santoro J, Stevens T. The validity
and accuracy of the work productivity and activity impairment
questionnaire–irritable bowel syndrome version (WPAI:IBS).
Aliment Pharmacol Ther 2004;20(4):459–467.

48 Reilly MC, Zbrozek AS, Dukes EM. The validity and reproduci-
bility of a work productivity and activity impairment instrument.
Pharmacoeconomics 1993;4(5):353–365.

49 Holmlund L, Guidetti S, Eriksson G, Asaba E. Return-to-work:
exploring professionals’ experiences of support for persons with
spinal cord injury. Scand J Occup Ther 2020: 1–11.

50 Crisp R. Vocational decision making by sixty spinal cord injury
patients. Paraplegia 1992;30(6):420–424.

51 O’Neill J, Dyson-Hudson TA. Employment after spinal cord
injury. Curr Phys Med Rehabil Rep 2020;8(3):141–148.

52 Horn SD, Gassaway J. Practice based evidence: incorporating
clinical heterogeneity and patient-reported outcomes for com-
parative effectiveness research. Med Care 2010;48(6 Suppl):
S17–S22.

53 Cao Y, Krause JS. The association between secondary health con-
ditions and indirect costs after spinal cord injury. Spinal Cord
2021;59(3):306–10.

54 Jetha A, Shamaee A, Bonaccio S, Gignac MAM, Tucker LB,
Tompa E, et al. Fragmentation in the future of work: a horizon
scan examining the impact of the changing nature of work on
workers experiencing vulnerability. Am J Ind Med. 2021;64(8):
649–66.

55 Coronavirus: The risks to essential workers with hidden health
conditions [Internet]. 2020. Available from https://
theconversation.com/coronavirus-the-risks-to-essential-workers-
with-hidden-health-conditions-135819.

56 Accessibility Standards Canada [Internet]. Available from
https://accessible.canada.ca/.

57 Coronavirus: How the world of work may change forever
[Internet]. BBC. Available from https://www.bbc.com/worklife/

article/20201023-coronavirus-how-will-the-pandemic-change-
the-way-we-work.

58 Unpublished data. Vancouver: Praxis Spinal Cord Institute. Rick
Hansen Spinal Cord Injury Registry; 2020.

59 Ottomanelli L, Barnett SD, Goetz LL, Toscano R. Vocational
rehabilitation in spinal cord injury: what vocational service activi-
ties are associated with employment program outcome? Top
Spinal Cord Inj Rehabil 2015;21(1):31–39.

60 Stanhope J. Effort–reward imbalance questionnaire. Occup Med
2017;67(4):314–315.

61 Brouwer S, Franche RL, Hogg-Johnson S, Lee H, Krause N,
Shaw WS. Return-to-work self-efficacy: development and vali-
dation of a scale in claimants with musculoskeletal disorders. J
Occup Rehabil 2011;21(2):244–258.

62 Tang K, Beaton DE, Boonen A, Gignac MA, Bombardier C.
Measures of work disability and productivity: Rheumatoid
Arthritis Specific Work Productivity Survey (WPS-RA),
Workplace Activity Limitations Scale (WALS), Work Instability
Scale for Rheumatoid Arthritis (RA-WIS), Work Limitations
Questionnaire (WLQ), and Work Productivity and Activity
Impairment Questionnaire (WPAI). Arthritis Care Res
(Hoboken) 2011;63(Suppl 11):S337–S349.

63 Beaton DE, Tang K, Gignac MA, Lacaille D, Badley EM, Anis
AH, et al. Reliability, validity, and responsiveness of five at-
work productivity measures in patients with rheumatoid arthritis
or osteoarthritis. Arthritis Care Res (Hoboken) 2010;62(1):28–37.

64 Revicki D, Ganguli A, Kimel M, Roy S, Chen N, Safikhani S,
et al. Reliability and validity of the work instability scale for rheu-
matoid arthritis. Value Health 2015;18(8):1008–1015.

65 Lerner D, Reed JI, Massarotti E, Wester LM, Burke TA. The
work limitations questionnaire’s validity and reliability among
patients with osteoarthritis. J Clin Epidemiol 2002;55(2):197–208.

66 Abma F, Bjorner JB, Amick BC, 3rd, Bultmann U. Two valid and
reliable work role functioning questionnaire short versions were
developed: WRFQ 5 and WRFQ 10. J Clin Epidemiol 2019;
105:101–111.

67 Abma FI, Bultmann U, Amick III BC, Arends I, Dorland HF,
Flach PA, et al. The work role functioning questionnaire v2.0
showed consistent factor structure across six working samples. J
Occup Rehabil 2018;28(3):465–474.

Alavinia et al. Development of employment indicators to advance the quality of spinal cord injury rehabilitation care

The Journal of Spinal Cord Medicine 2021 VOL. 44 NO. S1 S131

https://theconversation.com/coronavirus-the-risks-to-essential-workers-with-hidden-health-conditions-135819
https://theconversation.com/coronavirus-the-risks-to-essential-workers-with-hidden-health-conditions-135819
https://theconversation.com/coronavirus-the-risks-to-essential-workers-with-hidden-health-conditions-135819
https://accessible.canada.ca/
https://www.bbc.com/worklife/article/20201023-coronavirus-how-will-the-pandemic-change-the-way-we-work
https://www.bbc.com/worklife/article/20201023-coronavirus-how-will-the-pandemic-change-the-way-we-work
https://www.bbc.com/worklife/article/20201023-coronavirus-how-will-the-pandemic-change-the-way-we-work


Appendix 1. Readiness to Return to Work Scale

The following section is about your feelings about getting ready to return to work. Keep in mind that “back to work” could mean back
to part-time or modified work.

Are you currently back at work? Yes (complete items14 to 22 only)
No (complete items 1 to 13 only)

The letters in parentheses correspond to the stage to which each item belongs to based on a factor analysis (see Franche et al.39 for
details). The acronyms are: Precontemplation (PC), Contemplation (C), Prepared for Action—Self-evaluative (PA-S), Prepared for
Action—Behavioural (PA-B), Uncertain Maintenance (UM), and Proactive Maintenance (PM).

FOR THOSE NOT BACK AT WORK Strongly
Disagree

Disagree Neither Disagree
nor Agree

Agree Strongly
Agree

(1) You don’t think you will ever be able to go back to work. (PC) 1 2 3 4 5
(2) As far as you’re concerned, there is no point in thinking about
returning to work. (PC)

1 2 3 4 5

(3) You are actively doing things now to get back to work. (PA-B) 1 2 3 4 5
(4) Physically, you are starting to feel ready to go back to work.
(PA-S)

1 2 3 4 5

(5) You have been increasing your activities at home in order to
build up your strength to go back to work. (PA-B)

1 2 3 4 5

(6) You are getting help from others to return to work. (PA-B) 1 2 3 4 5
(7) You are not ready to go back to work. (PA-S) 1 2 3 4 5
(8) You have found strategies to make your work manageable so
you can return to work. (PA-S)

1 2 3 4 5

(9) You have been wondering if there is something you could do to
return to work. (C)

1 2 3 4 5

(10) You have a date for your first day back at work. (PA-S) 1 2 3 4 5
(11) You wish you had more ideas about how to get back to work.
(C)

1 2 3 4 5

(12) You would like to have some advice about how to go back to
work. (C)

1 2 3 4 5

(13) As far as you are concerned, you don’t need to go back to
work ever. (PC)

1 2 3 4 5

(14) You are doing everything you can to stay at work. (PM) 1 2 3 4 5
(15) You have learned different ways to cope with your pain so that
you can stay at work. (PM)

1 2 3 4 5

(16) You are taking steps to prevent having to go off work again
due to your injury. (PM)

1 2 3 4 5

(17) You have found strategies to make your work manageable so
you can stay at work. (PM)

1 2 3 4 5

(18) You are back at work but not sure you can keep up the effort.
(UM).

1 2 3 4 5

(19) You worry about having to stop working again due to your
injury. (UM).

1 2 3 4 5

(20) You still find yourself struggling to stay at work due to the
effects of your injury. (UM).

1 2 3 4 5

(21) You are back at work and it is going well. (UM). 1 2 3 4 5
(22) You feel you may need help in order to stay at work. (UM). 1 2 3 4 5
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Appendix 2. Work Productivity and Activity Impairment Questionnaire: General Health V2.0
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